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DETAILED ACTION 

Claim Rejections - 35 USC §103 
1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to 
which said subject matter pertains. Patentability shall not be negatived by the manner in 
which the invention was made. 

Claims 1-3, 8, 15-17, 1% and 21-26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wu (Patent Number 6,526,746) in view of Otome et al (Otome) (Patent 
Number 6,146,102). 

Regarding claim 1, Wu discloses a device for exhaust gas after treatment of motor vehicles, 
the device comprising: at least one pump device (e.g. 7, 407, 607) for supplying a solution to an 
exhaust gas manifold of a motor vehicle; wherein the pump device (e.g. 7, 407, 607) is a 
metering pump having at least one connecting part (e.g. 31, 164, 418); wherein the at least one 
connecting part (e.g. 31, 164, 418) opens into the exhaust gas manifold (37); wherein the at least 
one pump device (e.g. 7, 407, 607) comprises at least one piston (e.g. 92, 618) (e.g. See cols. 4-5, 
lines 1-67). However, Hoffmann fails to disclose that the at least one pump device comprises a 
piezo element configured to actuate the at least one piston. 

Otome teaches that it is conventional in the art, to use a pump device (90) comprises a 
piezo element (124) configured to actuate the at least one piston (e.g. See col. 5, lines 1-67). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made, to use a pump device comprises a piezo element configured to actuate the at 
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least one piston of Hoffmann, as taught by Otome for the purpose of supply additional fuel into the 
exhaust gas to change the air-fuel ratio of the exhaust gas flowing into the absorbent to promote the 
combustion of the exhaust gas, so as to control the temperature of the emission device within the 
light-off temperature range, and to reduce amount of nitrogen oxides in the exhaust gas of the lean- 
burn engine, and further improve the performance of the engine and the efficiency of the emission 
device. 

Regarding claim 2, Wu further discloses that the at least one connecting part (e.g. 31, 
164, 418) is tubular (e.g. See Figs. 1-10). 

Regarding claim 3, Wu further discloses that the at least one pump device (e.g. 7, 
407, 607) has a housing (See Figs. 1-10) provided with a housing chamber (See Figs. 1-10), 
wherein the at least one connecting part is arranged in the housing chamber of the housing (See 
Figs. 1-10), wherein the housing chamber is provided preferably at an end face of the housing 
(e.g. See Figs. 1-10; cols. 4-5, lines 1-67). 

Regarding claim 8, Otome further discloses that the at least one pump device has a 
transmission element connected to the piston and the piezo element (4). 

Regarding claim 15, Otome further discloses that the piezo element (124) moves the 
piston against a counterforce (e.g. See col. 5, lines 1-67). 

Regarding claim 16, Wu further discloses that the housing of the at least one pump 
device has a supply line and wherein the piston sucks in the solution from the supply line (e.g. 
See Figs. 1-10; cols. 4-5, lines 1-67). 

Regarding claim 17, Wu further discloses that the at least one pump device (3) has a 
second check valve configured to close the supply line (e.g. See Figs. 1-10; cols. 4-5, lines 1-67). 
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Regarding claim 19, Wu further discloses that the second check valve opens the 
supply line in a direction toward the pressure chamber as a result of a suction force caused by a 
return movement of the piston (e.g. See Figs. 1-10; cols. 4-5, lines 1-67). 

Regarding claim 21, Otome further discloses that the an electronic actuating device (90) 
for actuating the piezo element (124) (e.g. See col. 5, lines 1-67). 

" Regarding claim 22, Otbme further discloses that the electronic actuating device is 
arranged in the housing of the pump device (e.g. See col. 5, lines 1-67). 

Regarding claim 23, Wu further discloses that the piezo element and the electronic 

* 

actuating device are provided on opposed sides of the piston (e.g. See col. 5, lines 1-67). 

Regarding claim 24, Wu further discloses that the electronic actuating device is arranged 
outside of the housing (e.g. See col. 5, lines 1-67). 

Regarding claim 25, Wu further discloses that the housing has an electronic connector 
(e.g. See col. 5, lines 1-67). 

Regarding claim 26, Wu further discloses that the housing has a mounting flange (e.g. 
See col. 5, lines 1-67). 

> 

Claims 1-4, 8, 15-17, 19, and 21-26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Weigl et al. (Weigl) (Patent Number 6,513,323) in view of Otome et al (Otome) 
(Patent Number 6,146,102). 

Regarding claims 1, Weigl discloses a device for exhaust gas after treatment of motor 
vehicles, the device comprising: at least one pump device (15) for supplying a solution to an 
exhaust gas manifold of a motor vehicle; wherein the pump device (15) is a metering pump 
having at least one connecting part (153); wherein the at least one connecting part (153) opens 
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into the exhaust gas manifold (41); wherein the at least one pump device (15) comprises at least 
one piston (e.g. See Figs. 1-2; col. 4, lines 567; col. 5, lines 1-45). However, Weigl fails to 
disclose that the at least one pump device comprises a piezo element configured to actuate the at 
least one piston. 

Otome teaches that it is conventional in the art, to use a pump device (90) comprises a 
piezo element (124) configured to actuate the at least one piston (e.g. See col. 5, lines 1-67). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made, to use a pump device comprises a piezo element configured to actuate the at 
least one piston of Weigl, as taught by Otome for the purpose of supply additional fuel into the 
exhaust gas to change the air- fuel ratio of the exhaust gas flowing into the absorbent to promote the 
combustion of the exhaust gas, so as to control the temperature of the emission device within the 
light-off temperature range, and to reduce amount of nitrogen oxides in the exhaust gas of the lean- 
burn engine, and further improve the performance of the engine and the efficiency of the emission 
device. 

Regarding claim 2, Weigl further discloses that the at least one connecting part (e.g. 
153) is tubular (e.g. See Figs. 1-2; col. 4, lines 567; col. 5, lines 1-45) 

Regarding claim 3, Weigl further discloses that the at least one pump device has a 
housing provided with a housing chamber, wherein the at least one connecting part is arranged in 
the housing chamber of the housing, wherein the housing chamber is provided preferably at an 
end face of the housing (e.g. See Figs. 1-2; col. 4, lines 567; col. 5, lines 1-45) 

Regarding claim 4, Weigl further discloses that the at least one connecting part has a 
terminal collar (19) and wherein the terminal collar is secured in the housing chamber (e.g. See 
Figs. 1-2; col. 4, lines 567; col. 5, lines 1-45). 
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Regarding claim 8, Otome further discloses that the at least one pump device has a 
transmission element connected to the piston and the piezo element (4). 

Regarding claim 15, Otome further discloses that the piezo element (124) moves the 
piston against a counterforce (e.g. See col. 5, lines 1-67). 

Regarding claim 16, Weigl further discloses that the housing of the at least one pump 
device has a supply line and wherein the piston sucks in the solution from the supply line (e.g. 
See Figs. 1-2; col. 4, lines 567; col. 5, lines 1-45) 

Regarding claim 17, Weigl further discloses that the at least one pump device (3) has 
a second check valve configured to close the supply line (e.g. See Figs. 1-2; col. 4, lines 567; col. 
5, lines 1-45). 

Regarding claim 19, Weigl further discloses that the second check valve opens the 
supply line in a direction toward the pressure chamber as a result of a suction force caused by a 
return movement of the piston (e.g. See Figs. 1-2; col. 4, lines 567; col 5, lines 1-45). 

Regarding claim 21, Otome further discloses that the an electronic actuating device (90) 
for actuating the piezo element (124) (e.g. See col. 5, lines 1-67). 

Regarding claim 22, Otome further discloses that the electronic actuating device is 
arranged in the housing of the pump device (e.g. See col. 5, lines 1-67). 

Regarding claim 23, Otome further discloses that the piezo element and the electronic 
actuating device are provided on opposed sides of the piston (e.g. See col. 5, lines 1-67). 

Regarding claim 24, Otome further discloses that the electronic actuating device is 
arranged outside of the housing (e.g. See col. 5, lines 1-67). 

Regarding claims 25, Otome further discloses that the housing has an electronic 
connector (e.g. See col. 5, lines 1-67). 
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Regarding claim 26, Weigl further discloses that the housing has a mounting flange (e.g. 
See Figs. 1-2; col. 4, lines 567; col 5, lines 1-45). 

Allowable Subject Matter 

Claims 5-7, 9-14, 18, and 20 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

Since allowable subject matter has been indicated, applicant is encouraged to submit 
formal drawings in response to this Office action. The early submission of formal drawings will 
permit the Office to review the drawings for acceptability and to resolve any informalities 
remaining therein before the application is passed to issue. This will avoid possible delays in the 
issue process. 

Prior Art 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure and consists of six patents: 

Hoffinann et al. (Pat. No. 6539708), Lane et al. (Pat. No. 5522218), Sasaki et al. (Pat. * 
No. 4955339), Lane et al. (Pat. No. 5787708), Nozawa et al. (Pat. No. 6032652), and McAlister 
(Pat. No. 5394852) all discloses an exhaust gas purification for use with an internal combustion 
engine. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Examiner Binh Tran whose telephone number is (571) 272-4865. The 
examiner can normally be reached on Monday-Friday from 8:30 a.m. to 5:00 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Thomas E. Denion, can be reach on (571) 272-4859. The fax phone numbers for the organization 
where this application or proceeding is assigned are (703) 872-9306 for regular communications 
and for After Final communications. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




BT 

February 21, 2005 



Binh Q. Tran 
Patent Examiner 
Art Unit 3748 



